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3c. Garbha Poshana 3d. Fetal nourishment and Fetal circulation

(c) Garbha Posana and (d) Fetal Nourishment & Fetal Circulation

Learning goals
By the end of this chapter you will be able to:

explain Garbha Posana using Ayurvedic principles (rasa-upadhatu, srotas, nabhinadi);
describe placental transfer and the determinants of fetal nourishment;

trace the fetal circulation (all shunts and streams) and the changes at birth;

apply this knowledge to common obstetric conditions (IUGR, GDM, anemia, PDA/PPHN).

il S

1) Classical foundation for Garbha Posana

Ayurveda treats the fetus as a living dhatu-sanghata continuously nourished and shaped by the mother through
channels (srotas). Caraka’s general definition of srotas frames this process:

‘AT G TRUTAATIIAMET STATAT T et~ I
Srotamsi khalu parinamam apadyamananam dhatinam abhivahini bhavanti.
— Caraka Samhita, Vimana-sthana 5/3

At conception itself the essential cause is the union of parental seeds, from which growth then requires sustained posana:

“FERSTTITaEI T T FREf 17

— Sudruta Samhita, Sarirasthana (Garbhasarira)

Exam orientation (Ayurveda):

Posana-dravya: Ahara-rasa (nutritive essence) of the mother.

Channel: Garbha-nabhinadi (umbilical conduit) and related rasavaha/artavavaha srotas.

Determinants: Rasaja and Sattvaja among Garbhakara Bhavas (nutritive and mental endowments).

Modifiers: Dosa-status of the mother (especially apana-vata), agni and rasa quality, garbhini-paricarya adherence.

2) Garbha Posana — Ayurvedic detailing with clinical mapping

2.1 What flows and how it reaches the fetus

e Ahara-rasa produced from maternal diet (after pacana-parindma) reaches the uterus and the fetus through
srotas, chiefly rasavaha; conceptually conveyed via the nabhinadi (umbilical cord).

e Upadhatu doctrine: Stanya (milk) and Artava (Rajas) are upadhatus of Rasa; thus rasa-ksaya/dusti
simultaneously distorts lactation and cycle and also impoverishes fetal posana.

2.2 Month-wise emphasis (concise, for theory answers)

While garbhini-paricarya gives trimester-wise diet, for posana you can write: early rasa-rakta support (nausea phase),
mid-gestation brmhana (growth), late ojas conservation (rest, anemia prevention).
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2.3 Dosa lenses and fetal nutrition

Maternal dosa predominance Fetal posana effect (Ayurveda - clinical)

Vatat (ruksa, chala) Suboptimal placental perfusion = IUGR tendency; colicky pain; preterm risk
Pittat (usna, tiksna) Excess catabolism, heartburn; risk of hyperemesis, GDM-related oxidative stress
Kaphat (guru, manda) Excess weight gain, GDM, thick secretions; macrosomia risk

Clinical bridges:

e Correct anemia and agni; supply protein/iron/folate; maintain stress-sleep hygiene; treat infections—each
improves rasa quality and placental exchange.

3) Fetal nourishment (modern) — placenta as interface

3.1 Structure-function recap

e Maternal side: decidua basalis with spiral arteries remodeled to low resistance.

o Fetal side: chorionic villi (terminal villi = exchange sites).

e Barrier (at term): syncytiotrophoblast - thin cytotrophoblast remnants — villous stroma - fetal capillary
endothelium.

3.2 Transport mechanisms you must list

Mechanism Examples Notes
Simple diffusion 02, CO2, urea Driven by gradients and flow; T with large villous area
Facilitated diffusion Glucose (GLUT-1) Fetal demand high; maternal glycemia influences gradient
Active transport Amino acids, Ca**: Fe, |- Egggy-dependent pumps; competition if maternal intake
Receptor-mediated endocytosis IgG Passive immunity (3rd trimester predominance)
Solvent drag/pinocytosis Lipids, micronutrients  Variable, increases late gestation

Placental hormones assisting maternal metabolic adaptation: hCG, progesterone, estrogens, hPL (insulin
antagonism - maternal glucose availability), CRH, leptin, placental GH-variant.

3.3 Determinants of adequate fetal nutrition

e Maternal factors: diet quality, Hb level, infections, smoking/alcohol, GDM, hypertension/preeclampsia.

e Uteroplacental factors: implantation site, villous development, spiral artery remodeling (failure -
uteroplacental insufficiency).

e Fetal factors: genetic anomalies, multiple gestation, fetal infections.

Outcomes:

e IUGR/SGA (insufficiency, anemia, infections) vs macrosomia (uncontrolled GDM, maternal obesity).
e Amniotic fluid reflects balance: oligohydramnios with placental insufficiency; polyhydramnios with diabetes or
swallowing defects.

4) Fetal circulation — the three shunts and two streams

4.1 The two oxygen streams (learn this flow)

Highly oxygenated stream (from placenta):
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Umbilical vein (Oz-rich) —»

Ductus venosus (bypasses liver) -» IVC -

Right atrium; directed by Eustachian valve through

Foramen ovale - Left atrium - Left ventricle - Ascending aorta —» coronary & cerebral perfusion (best
oxygenated).

il

Less-oxygenated stream (from fetal body):

1. SVC - Right atrium - Right ventricle - Pulmonary trunk -
2. High pulmonary resistance shunts blood via Ductus arteriosus into descending aorta - systemic (lower body,
placenta via umbilical arteries).

4.2 The three shunts (write them cleanly)

Shunt Connects Purpose Fate after birth
Ductus venosus Umbilical vein -» IVC Liver bypass for Oz-rich blood Ligamentum venosum
Foramen ovale RA - LA Preferentlally oxygenate Fpssa ovalis (functional closure at
brain/heart birth)
Pulmonary trunk - Ligamentum arteriosum (closes with

Ductus arteriosus Bypass high-resistance lungs

aorta 102, | PGE2)

Umbilical vessels after birth:

e Umbilical vein —» Ligamentum teres hepatis (in falciform ligament).
e Umbilical arteries » Medial umbilical ligaments (distal parts); proximal segments persist as superior vesical
arteries.

4.3 Why this streaming matters

e Ensures highest Oz blood goes first to myocardium and brain.
e Explains differing Oz saturations in fetal vessels and the vulnerability of cerebral function to placental hypoxia.

5) Transition at birth — from fetal to neonatal circulation

First breath + cord clamping set off hemodynamic switches:

Lungs expand - pulmonary resistance falls - T pulmonary blood flow.

Placental circulation stops — systemic resistance rises.

LA pressure > RA - foramen ovale functionally closes (minutes-hours).

T arterial Oz, | circulating prostaglandin Ez » ductus arteriosus constricts (functional closure within
hours; anatomical closure over weeks).

5. Ductus venosus closes (days) with loss of umbilical flow.

il N

Clinical corollaries: delayed closure - PFO, PDA; persistent high PVR - PPHN (right-to-left shunting across DA/PFO
causing hypoxemia).

6) Applied obstetrics & neonatology

6.1 When nourishment fails: IUGR pathway (Ayurveda 2 modern)

e Ayurveda: rasa-ksaya, vata-prakopena srotorodha - garbha-posana hani.
e Modern: maternal anemia, preeclampsia, smoking, infections - uteroplacental insufficiency.
e Management bridge: improve maternal diet (protein/iron), rest (left lateral to improve uterine flow), treat
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disease, Doppler/CTG surveillance, timely delivery.
6.2 When nourishment overshoots: macrosomia

e Determinant: maternal hyperglycemia (GDM) - fetal hyperinsulinemia — fat deposition.
e Risks: shoulder dystocia, neonatal hypoglycemia.
e Care: glycemic control, growth scans, individualized delivery planning.

6.3 PDA & PPHN (changes at birth gone wrong)

e PDA: continuous machinery murmur; managed with oxygen, indomethacin/ibuprofen (if no contraindication) or
ligation.

e PPHN: maintain PaO2, gentle ventilation, INO, treat causes (meconium aspiration/sepsis); avoid
acidosis/hypothermia.

7) High-yield tables for quick reproduction

7.1 Nutrient transfer summary

Nutrient Route Comments
02/ CO2 Diffusion Depends on flow & gradient
Glucose GLUT-1 Maternal glycemia key
Amino acids Active transport Competitive uptake if malnourished
Lipids Pinocytosis/transporters Triglycerides hydrolyzed — FFAs
Iron Transferrin-receptor Fetal iron stores reflect maternal Hb
IgG Fc-receptor 3rd-trimester predominance

7.2 Fetal shunts & postnatal remnants

Fetal structure Function Adult remnant
Foramen ovale RA-LA shunt Fossa ovalis
Ductus arteriosus PT—Aorta shunt Ligamentum arteriosum
Ductus venosus Umb. vein=IVC Ligamentum venosum
Umbilical vein Placenta—fetus O2 Ligamentum teres hepatis

Umbilical arteries (distal) Fetus—placenta  Medial umbilical ligaments

8) Short clinical algorithms

e Suspected IUGR: small SFH - confirm by scan —» Dopplers (UA/MCA/ductus venosus) — nutrition + rest + disease
control = plan timing of delivery.

o GDM fetus large: counsel diet/insulin, monitor growth & fluid; intrapartum plan to mitigate shoulder dystocia.

e Fetal distress with meconium: consider placental insufficiency/cord compression; continuous CTG; prepare
for operative delivery if non-reassuring.

9) Viva pearls

Placenta is selective, not absolute barrier (many drugs/viruses cross).

Highest Oz blood supplies coronaries & brain first (via FO stream).

Oligohydramnios often signals placental insufficiency; polyhydramnios cues GDM or fetal swallowing block.
Cord gases reflect placental exchange; base deficit elevation signals intrapartum hypoxia.
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e |In Ayurveda answers, anchor posana to rasa-srotas-nabhinadi and Rasaja/Sattvaja garbhakara bhavas.

Assessment

A) Short-Answer Questions (SAQ)

Define Garbha Posana and explain the roles of rasa and srotas in it.

Enumerate four placental transport mechanisms with one example each.

Describe the course of the highly oxygenated stream in fetal circulation.

List the three fetal shunts and write their postnatal remnants.

Outline an Ayurvedic-modern management plan for IUGR in a mildly anemic primigravida.

A

B) Long-Answer Questions (LAQ)

1. Discuss Garbha Posana in detail, integrating Ayurvedic concepts (rasa-upadhatu, nabhinadi, garbhini-paricarya)
with modern placental physiology. Add notes on determinants of IUGR and macrosomia.

2. Describe the fetal circulation with a clear account of streams and shunts, followed by changes at birth and
their clinical correlations (PDA, PPHN).

C) MCQs (single best answer)

1. The primary transporter for placental glucose is:
A) SGLT2 B) GLUT-1 C) GLUT-4 D) SGLT1
Ans: B
2. The first recipients of the best oxygenated fetal blood are predominantly:
A) Kidneys B) Coronaries & brain C) Liver D) Lower limbs
Ans: B
3. Functional closure of the ductus arteriosus at birth is most directly promoted by:
A) 102 and TPGEz2 B) 102 and |PGEz2 C) 1CO:2 D) Hypothermia
Ans: B
4. In Ayurveda, poor rasa and vata-prakopa in the mother most closely map to which fetal outcome?
A) Macrosomia B) IUGR tendency C) Polyhydramnios D) Post-term only
Ans: B
5. The adult remnant of the ductus venosus is:
A) Ligamentum teres " B) Ligamentum venosum C) Medial umbilical igament D) Coronary ligament
Ans: B
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30-second recap

e Garbha Posana = ahara-rasa nourishing the fetus through srotas and nabhinadi; quality depends on maternal
agni-rasa-dosa.

e Fetal nourishment hinges on placental structure, transport mechanisms, and maternal/placental
determinants.

o Fetal circulation: ductus venosus, foramen ovale, ductus arteriosus orchestrate streaming; birth reverses
pressures — shunt closures.

e Apply to IUGR, GDM, PDA/PPHN in exams with crisp, mechanism-first answers.
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